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(54) OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high-speed and 
highly reliable recording by performing control to change 
the energy per one channel bit of a light irradiating an 
optical disk according to a lineaTipeecj. 
SOLUTION: This optical disk device is the one for 
recording/reproducing information by forming recording 
pits at a constant linear density, and includes a VCO 7, a 
recording signal generating means 8, a laser driving 
means 9 and a controller 10 as a control means. The 
VCO 7 produces a reference clock having a higher 
frequency as a linear speed increases in proportion to 
the linear speed of an optical disk I. The recording signal 
generating means 8 outputs a data signal in 
synchronization with the reference clock from the VCO 7, 

and the laser driving means 9 produces a light source according to the output of the recording 
signal generating means 8. The controller 10 performs, for forming pits from the light source, 
control so as to increase the energy per one channel bit of a light projected to the optical disk 
1 as a linear speed seen in the position of an optical head 2 is larger and make the size of a 
bit optimal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information storage device using an exchangeable 

optical disk. 

[0002] 

[Description of the Prior Art] The rotational frequency of a main shaft motor is usually changed with the 
location of a head, and it controls by the optical disk in a CLV format so that linear velocity becomes 
fixed. That is, when a head is in inner circumference, it is high in a rotational frequency, and a rotational 
frequency is made low when it is in a periphery. On the other hand, the record pit is formed in linear- 
density regularity. Thereby, the regenerative signal detected with an optical head can be read with the 
clock of a fixed frequency. 

[0003] By the way, in the above control, the rotational frequency of an optical disk must be changed 
with the location of an optical head. Seek operation has not only migration of an optical head but setting 
of a rotational frequency, and is completed. Setting of a rotational frequency requires long time amount 
by the case, and becomes the element which often determines a seek time. A seek time can be shortened 
if it is not necessary to control such a rotational frequency. Then, in order to realize improvement in the 
speed at the time of playback, the approach of fixing the rotational frequency of a disk, and changing the 
frequency of the basic clock of regenerative-signal detection to instead of according to the location of an 
optical head, and enabling high-speed playback is proposed like JP,06-89506,A or JP,06-12785,A. That 
is, at the inner circumference by which linear velocity becomes low, on the periphery on which it is low 
with a periphery and linear velocity becomes high about a clock frequency, if a clock frequency is made 
high, engine-speed regularity or change of little width of face can also play the disk in a CLV format. 
[0004] On the other hand, in order to realize improvement in the speed at the time of record, like JP,08- 
2 12691, A, the rotational frequency of a disk is fixed and the approach of changing the frequency of the 
basic clock of a record signal according to the location of an optical head instead, and enabling high- 
speed record is proposed. An example of the configuration is shown in drawing 1 1 . Hereafter, 
according to drawing, fundamental actuation of the conventional optical disk unit is explained. 
[0005] An optical disk unit The semiconductor laser which is an optical disk 1 and the light source It 
uses. To said optical disk 1 a laser beam A signal-processing means 3 to irradiate, to process the signal 
which read information with the optical head 2 recorded and reproduced and said optical head 2, and to 
change into a digital signal, a clock generation means 17 to generate the basic clock of a record signal 
based on the positional information of said optical head 2, the sign and pulse width of a record signal, A 
laser output It begins. Control of the whole optical disk unit A record signal generation means 8 to 
generate a record signal based on the command of the controller 10 to perform, and the clock which said 
clock generation means 17 generates and said controller 10, the laser driving means 9 which makes 
semiconductor laser emit light according to the signal of said record signal generation means, and said 
optical disk The signal used as the criteria for rotating a synchronizing signal generation means 1 1 to 
generate the synchronizing signal for rotating said main shaft motor at a predetermined rotational 



frequency, and said main shaft motor, at a fixed rotational frequency from the output of the main shaft 
motor 15 to rotate and said signal-processing means 3 The frequency of VC016 to generate, and said 
synchronizing signal and said VC016 is compared. It consists of a frequency comparison means 13 to 
generate an error signal, a phase-comparison means 12 to compare the phase of said synchronizing 
signal and said VC016, and to generate an error signal, and a main shaft motorised means 14 to drive a 
main shaft motor based on said error signal With this configuration, the rotational frequency of said 
main shaft motor is always fixed, instead, based on the radius positional information of said optical head 
2, the basic clock of said record signal changes by the inside-and-outside periphery, and record of linear- 
density regularity is made. By the way, by the aforementioned record approach, since linear velocity is 
not fixed, in order to form a uniform pit, record conditions must be united and optimized to linear 
velocity. In JP,08-212691,A, record conditions are changing and optimizing the property of a record 
medium by the inside-and-outside periphery. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the approach of optimizing record conditions by 
the record-medium side will need the optical disk of dedication, and is lacking in versatility. Moreover, 
with the optical disk unit constituted so that it could record in the condition of having deviated from 
predetermined linear velocity, such as rotation fluctuation of a disk, and a transient in CLV control, it 
had the technical problem that optimization of record conditions could not be performed, by the 
aforementioned approach. 
[0007] 

[Means for Solving the Problem] 

(1) In the optical disk unit which the optical disk unit of this invention forms a records pit in linear- 
density regularity, and performs informational record and playback An optical head including the light 
source, and a basic clock generation means to generate a basic clock with a high frequency in proportion 
to the linear velocity of an optical disk, so that linear velocity is large, A record signal generation means 
to synchronize a data signal with said basic clock, and to output it, The light source driving means which 
makes said light source emit light according to the output of said record signal generation means, It is 
characterized by providing the control means controlled to make so^igh_that the linear velocity seen in 
the location of said optical head be large energy per one-channel bit of "the light irradiated by said optical 
disk from said light source for pit formation, and to make magnitude of a pit the optimal. 
[0008] (2) When the optical disk unit of this invention has a small linear velocity whichjhe height of the 
pulse of said record signal which is the luminescence wave of said light source saw in the location of 
said optical head in (1), itjsjow, and when large, it is characterized by being controlled to become high. 
[0009] (3) When the size to the basic clock of the pulse width of said record signal whose optical disk 
unit of this invention is the luminescence section of said light source in (1) has a small linear velocity j 
seen in the location of said optical head, it is narrow, and when large, it is characterized by being 
controlled to become large. 

[0010] (4) Energy per one-channel bit of light with which the optical disk unit of this invention is 
irradiated by said optical disk from said light source in (1) for pit formation is characterized by being 
controlled by the square root of the linear velocity seen in the location of said optical head to carry out 
proportionally [ abbreviation ]. 

[001 1] (5) In the optical disk unit of this invention, in (1), said light source emits light according to said 
record signal. The height of the pulse of said record signal is equivalent to the output of said light 
source, and pulse width is constituted so that it may be equivalent to the luminescence section of said 
light source. Said control means It has a storage means to memorize the table which described pulse 
width to be the height of said pulse which is the optimal to the linear velocity seen in the location of said 
optical head. Furthermore according to said linear velocity, the height and width of face of a record 
pulse are gradually changed with reference to said table, and it is characterized by controlling said 
record signal to always form the record pit of the optimal magnitude. 

[0012] (6) In the optical disk unit of this invention, in (1), said light source emits light according to said 
record signal. The height of the pulse of said record signal is equivalent to the output of said light 



source, and pulse width is constituted so that it may be equivalent to the luminescence section of said 
light source. Said control means It has a storage means to memorize the function expression which gives 
pulse width to the linear velocity seen in the location of said optical head as the height of said pulse 
which is the optimal. Furthermore according to said linear velocity, the height and-width of face of a 
record pulse are changed with reference to said function expression, and it is characterized by 
controlling said record signal to always form the optimal. record pit. 

[0013] (7) In the opticaldfsk unit which the optical disk unit of this invention forms a record pit in 
linear-density regularity, and performs informational record and playback It is proportional to linear 
velocity from an optical head including the light source, and the synchronization information recorded 
on the optical disk. A basic clock generation means to generate a basic clock with a frequency high 
[ when linear velocity is small, a frequency is low, and ] when linear velocity is large, A record signal 
generation means to synchronize a data signal with said basic clock, and to output it, The light source 
driving means which makes said light source emit light according to the output of said record signal 
generation means, Even if it delays the timing of the pulse of said record signal and linear velocity 
changes so that the linear velocity seen in the location of said optical head is small, it is characterized by 
providing the control means which controls said record signal to always form a record pit in the optimal 
location. 

[0014] (8) In the optical disk unit which the optical disk unit of this invention forms a record pit in 
linear-density regularity, and performs informational record and playback An optical head including the 
light source, and a record signal generation means to synchronize a data signal with a basic clock, and to 
change and output to the pulse train of a multiple value further, The light source driving means which 
makes said light source emit light according to the output of said record signal generation means, The 
wave of said pulse train is changed so that the amount of energy which beginning writes, so that the 
linear velocity seen in the location of said optical head is large may become large, and it is characterized 
by providing the control means which controls said record signal to always fonn the record pit of the 
optimal configuration. 
[0015] 

[Embodiment of the Invention] 

(Example 1) The example of this invention is shown below and it explains to it using drawing. 
[0016] Drawing 1 is the explanatory view showing the configuration of the optical disk unit which is 
one example of this invention. An optical disk unit The semiconductor laser which is an optical disk 1 
and the light source It uses. To said optical disk 1 a laser beam It irradiates. Information The signal read 
with the optical head 2 recorded and reproduced and said optical head 2 The phase of a signal- 
processing means 3 to process and to change into a digital signal, a synchronizing signal generation 
means 4 to extract the synchronizing signal recorded on said optical disk 1 from said digital signal, 
VC07 that generates the basic clock which generates a record signal, and said synchronizing signal and 
said VCO is compared. A phase-comparison means 5 to output an error signal, the low pass filter 6 
which passes only the low-frequency component of said error signal, the sign and pulse width of a 
record signal, A laser output It begins. Control of the whole optical disk unit A record signal generation 
means 8 to generate a record signal based on the command of the controller 10 to perform, and the clock 
which said VC07 generates and said controller 10, the laser driving means 9 which makes 
semiconductor laser emit light according to the signal of said record signal generation means, and said 
optical disk At the same time it generates the signal used as the criteria for rotating a synchronizing 
signal generation means 1 1 to generate the synchronizing signal for rotating said main shaft motor at a 
predetermined rotational frequency, and said main shaft motor, at a fixed rotational frequency from the 
output of the main shaft motor 15 to rotate and said signal-processing means 3 The frequency of VCO 16 
which determines the target rotational frequency of said main shaft motor 15 in response to the 
command of said controller 10, and said synchronizing signal and said VCO 16 is compared. It consists 
of a frequency comparison means 13 to generate an error signal, a phase-comparison means 12 to 
compare the phase of said synchronizing signal and said VCO 16, and to generate an error signal, and a 
main shaft motorised means 14 to drive a main shaft motor based on said error signal. 



[0017] First, the drive system of said main shaft motor 15 is explained. Said synchronizing signal 
generation means 1 1 generates a synchronizing signal required to rotate said main shaft motor 15 from 
the output of said frequency comparison means 13. Said synchronizing signal is compared with the 
output of said VC016 by said frequency comparison means 13 and said phase-comparison means 12, 
and an error signal is outputted to said main shaft motorised means 14. Said main shaft motor 15 rotates 
with the output of said main shaft motorised means 14. Said controller 10 recognizes the location of said 
optical head 2 from the physical address information in response to the output signal of said signal- 
processing means 3 here. Furthermore, said VC016 is controlled to make the rotational frequency of 
said main shaft motor 15 change according to the location of said optical head 2. That is, when said 
optical head 2 is in inner circumference, it is high in the rotational frequency of said main shaft motor 
15, when said optical head 2 is in a periphery, the rotational frequency of said main shaft motor 15 is 
made low, and it controls so that linear velocity becomes fixed by the inskle-and-outside periphery. This 
is the same as the conventional CLV control. 

[0018] Next, a record signal product is explained. The output of said signal-processing means 3 is first 
inputted into said synchronizing signal generation means 4. Here, a synchronizing signal required in 
order to record a record signal on the right location on said optical disk 1 on a predetermined frequency 
is generated. Said VC07 generates the basic clock of said record signal. Said phase-comparison means 5 
compares the phase of said basic clock and said synchronizing signal, and outputs an error signal. Said 
low pass filter 6 passes low-pass [ of said error signal ], and is supplied to said VC07. Said VC07 has a 
sufficiently large capture range, and follows the linear velocity of said optical disk 1 in the large range. 
Therefore, the output frequency of said VC07 is high, if it synchronizes with said synchronizing signal 
and the linear velocity in the location of said optical head 2 becomes quick, and if it becomes late, it will 
be controlled to become low. Although said linear velocity is originally controlled by this example as 
mentioned above here to become fixed, in order for modification of the rotational frequency 
accompanying migration of said optical head at the time of seeking to take time amount, the linear 
velocity in a transient has deviated from default value. However, since said VC07 follows this linear- 
velocity fluctuation in the large range, before said rotational frequency sets, it becomes possible to start 
record actuation, and the time amount which writing takes can be shortened. 

[0019] If the capture range of said VC07 is still larger, record of linear-density regularity is possible 
also for CAV control. 

[0020] In addition, said synchronizing signal here is obtained from the alignment pattern of for example, 
a PURIPITTO field. That is, in the optical disk in which a certain kind of record is possible, the 
alignment pattern used for generating a basic clock required for signal regeneration beforehand is 
recorded in the concavo-convex pit. Also in the time of record, the synchronizing signal proportional to 
linear velocity can be obtained by reading this. Moreover, in another optical disk of a certain kind, the 
slot (groove) which forms the pit on a disk lies in a zigzag line the fixed period (wobbling). As long as it 
is such a disk by which wobbling was carried out7 a synchronizing signal may be generated by carrying 
out multiplying of the wobble signal. 

[0021] Said record signal generation means 8 generates a record signal from the record data from said 
controller 10 by using the output of said VC07 as a basic clock. Said semiconductor laser emits light 
according to said record signal. Here, in order to form a uniform record pit over the whole disk surface, 
the energy per one-channel bit of the light irradiated by said optical disk from said semiconductor laser 
for pit formation must be controlled according to linear velocity. That is, when the linear velocity seen 
in the location of said optical head is small, it is low, and when large, it must be controlled to make it 
high. This is also performed by said controller 10. V\ 

[0022] There is a method of changing the height of the pulse of said record signal showing the output of 
said semiconductor laser as one of the concrete approaches. This situation is explained referring to 
drawing 1 and drawing 2 . First, said linear velocity is recognized by said controller 10 of drawing 1 . 
For example, the record pulse in the linear velocity of whenever [ middle ] is set to (a). When it is a 
bigger linear velocity, (b) and said controljenmake the height of said record pulse highland irradiate a 
stronger laser beam at an optical disk. When it is a on the other hand more small linear velocity, (c) and 



said controller make the height of said record pulse low, and irradiate a weaker laser beam at an optical 
disk. By this control, the record pit of uniform magnitude can be formed over the whole surface of a 
disk. 

[0023] (Example 2) Drawing^ is an explanatory view for explaining other one example of this 
invention. In order to form a uniform record pit, the height of the pulse of said record signal was 
changed in the example 1, but as this example shows, the width of face to the basic clock of a pulse may 
be operated according to linear velocity. That is, if linear velocity becomes quick, it is more long in / ! 
luminescence pulse width, and if it becomes late, it will control to shorten. This situation is explained 
referring to drawin g^ . For example, the record pulse in the linear velocity of whenever [ middle ] is set 
to (a). When it is a bigger linear velocity, (b) and said controller enlarge width of face of said record 
pulse, and irradiate a longer time amount laser" beam at an optical disk. When it is a on the other hand 
more small linear velocity, (c) and said controller make small width of face of said record pulse, and 
irradiate a shorter time amount laser beam at an optical disk. By this control, the record pit of uniform 
magnitude can be formed over the whole surface of a disk. 

[0024] Since it is the same as that of an example 1 about other actuation, detailed explanation is omitted. 

[0025] (Example 3) Drawing 4 is the explanatory view showing other one example of this invention. In 
order to form a uniform record pit, both the height of the pulse of said record signal and width of face 
may be operated according to linear velocity. That is, if linear velocity becomes quick, it is high in the 
height of a record pulse, and more long in width of face, if it becomes late, it is low in the height of a 
record pulse, and it controls to shorten width of face. This situation is explained referring to drawing 4 . 
For example, the record pulse in the linear velocity of whenever [ middle ] is set to (a). When it is a big 
linear velocity, (b) and said controller are expensive in the height of said record pulse, enlarge width of 
face and irradiate a stronger laser beam at a long time amount optical disk. On the other hand, when it is 
a small linear velocity, (c) and said controller are low in the height of said record pulse, make width of 
face small and irradiate a weaker laser beam at a short time amount optical disk. A more suitable record 
pit can be formed by this control. 

[0026] What is necessary is just to store the height or width of face of a record pulse in said controller as 
a function which makes linear velocity a parameter, in order to realize the aforementioned control. Or 
said controller may be made to memorize as a table to linear velocity. For example, the optimum value 
of width of face is calculated as the height of said record pulse over each linear velocity, and the table 
which described this as shown in drawin g 5 is stored in the storage means of said controller 10. What is 
necessary is just to constitute so that, as for said controller 10, record conditions may be gradually 
changed with reference to said table, whenever said linear velocity changes. 

[0027] In addition, it may ask for said function and table in an experiment in advance, and they may be 
memorized as a fixed value at the time of equipment manufacture. However, since it corresponds to an 
operating environment more flexibly, you may ask for said function and table using the trial writing 
field of a disk. That is, it tries and writes at the time of disk insertion, record conditions are changed in a 
field, and trial writing is performed, and it constitutes so that it may memorize for said storage means in 
quest of [ each time ] optimum conditions. By this approach, compensation which included with [ of the 
ambient temperature at the time of record, or a disk and an optical head ] the rose is attained. 
[0028] Since it is the same as that of an example 1 about other actuation, detailed explanation is omitted. 

[0029] (Example 4) Drawing_6 is an explanatory view for explaining other one example of this 
invention. Generally, when an optical spot scans an optical disk top, the energy irradiated is in inverse 
proportion to the square root of the linear velocity of a disk. Then, when operating the height and width 
of face of a pulse of said record signal as mentioned above, the energy per one-channel bit of the light 
irradiated by said optical disk may be controlled to carry out proportionally [ abbreviation ] to the square 
root of the linear velocity seen in the location of said optical head. This is explained using drawing 6 . 
An example of a record pulse is shown in drawing. The height of said record pulse is set to Pw, and 
width of face is set to Tw. The luminous energy irradiated by said optical disk is proportional to the area 



shown with the slash. When changing the height and width of face of a record pulse according to linear 
velocity, whenever this area PwxTw changes the height of a pulse, width of face, or its both to the 
square root of linear velocity so that it may carry out proportionally [ abbreviation ], it can write the pit 
of fixed magnitude to it. 

[0030] What is necessary is just to store the height or width of face of a record pulse in said controller 
10 of drawin g 1 as a function which makes linear velocity a parameter, as the example 3 also described 
in order to realize the aforementioned control. For example, if energy is changed only in pulse height, 
the height of a pulse will be controlled to become Pw=kprootv by setting a constant to kp, setting linear 
velocity as v. Moreover, what is necessary is just to control the width of face of a pulse to become 
Tw=ktrootv by setting a constant to kt 5 if energy is changed only with pulse width and it will be PPM 
record. Moreover, what is necessary is just to control the width of face of a pulse to set to TO the basic 
pulse width per [ which is decided / die length / of one record pulse / by the multiple of n and a clock in 
the ****** channel number of bits ] one-channel bit, and to set it Tw=n-T0+ (ktroot(v)-kO) considering 
a constant as kt and kO, if it is PWM record. This formula is Tw=n-T0 in the linear velocity vO which 
becomes ktrootv0=k0, and although pulse width is twice [ channel number-of-bits ] the basic pulse 
width TO simply, if linear velocity exceeds vO, it means controlling so that only ktrootv increases pulse 
width. 

[0031] Moreover, in the aforementioned control, the height or width of face of a record pulse may be 
stored in said controller 10 as a table to linear velocity. What is necessary is for said PwxTw to make the 
storage means of said said controller 10 memorize the table which described the value of width of face 
to be the height of a pulse to the square root of linear velocity so that it might carry out proportionally 
[ abbreviation ], and just to constitute so that record conditions may be gradually changed with reference 
to said table, whenever said linear velocity changes. 

[0032] Thus, if it is made to record with the energy according to change of linear velocity, an always 
proper record pit can be formed. 

[0033] By the way, generally said linear velocity is computed from address information and said 
rotational frequency in said controller 10 interior. However, in the optical disk recorded on linear- 
density regularity, said synchronizing signal is recorded on fixed spacing, and can ask for linear velocity 
directly from the frequency, then, a basis [ what / carried out frequency-electrical-potential-difference 
conversion of said synchronizing signal ] - carrying out - direct - said laser appearance - powerful - 
it is - you may constitute so that said record pulse width may be decided. According to this approach, 
record conditions can be rationalized by easier circuitry. 

[0034] moreover, instead of carrying out frequency-electrical-potential-difference conversion of said 
synchronizing signal - this counting -- the same - linear velocity - asking - the actuation same in 
digital one - carrying out -- direct - said laser appearance powerful - it is ~ you may ask for said 
record pulse width. According to this approach, since control of record conditions can be processed in 
digital one inside a controller, it is not necessary to cause the increment in components mark. 
[0035] Since it is the same as that of an example 1 about other actuation, detailed explanation is omitted. 

[0036] (Example 5) Drawing 7 is an explanatory view for explaining other one example of this 
invention. 

[0037] A location gap of a pit may take place at the time of modification of said record pulse width. This 
is explained using drawing 7 . (a) and (b) express the relation between the record pulse in inner 
circumference and a periphery, a record pit, and a regenerative signal all over drawing, respectively. 
Since linear velocity is large compared with (a), (b) takes much energy with heating. Then, it 
compensates by extending pulse width relatively as mentioned above. However, if this actuation is 
performed, the location of a pit will be shifted in the direction which extended pulse width. Moreover, a 
pit configuration also changes. This leads to the peak shift of a regenerative signal, and causes a jitter. If 
this can be amended, more reliable record will be attained. 

[0038] then, the aforementioned shift can be amended if it controls to change modification of said record 
pulse width, simultaneously the timing [ begin ] which a pit writes. That is, when pulse width is 



extended, it can prevent that carry out timing which beginning writes to coincidence early, and the 
location of a pit shifts. What is necessary is just to extend to what starts the table or function which 
determines the above-mentioned record conditions only not only in the height of a pulse, and width of 
face, and specifically gives the parameter of timing, (c) added the actuation which amends the timing 
which beginning writes to (b). The location of a pit is amended and the same regenerative signal as (a) 
comes to be acquired. The jitter property at the time of extending pulse width and optimizing record 
conditions by this, can be raised. 

[0039] Since it is the same as that of an example 1 about other actuation, detailed explanation is omitted. 

[0040] (Example 6) Drawing 8 is the explanatory view showing the configuration of the optical disk unit 
which is other one example of this invention. 

[0041] In a recordable optical disk, pulse-train record using a luminescence wave as often shown in 
drawingj? is performed. This divides a record pulse into fine pulses, such as a l/2.more channel bit, 
changes the number of partitions with the die length of a pulse, optimizes a heating profile, afid prepares 
a pit configuration. Moreover, multiple-value control of each value Pwo, i.e., the light peak power, the 
erasion power Peo, the light bottom power Pbo, etc. of said record pulse is carried out. Moreover, said 
record signal generation means 8 performs conversion to said pulse train. 

[0042] In pulse-train record, the wave of said pulse train can be changed and record conditions can be 
changed in accordance with change of linear velocity. Drawing 9 expresses typically the relation 
between the record pulse of (b), and the formed pit, when linear velocity is small, and (a) and linear 
velocity are large. Here, a pulse train presupposes that it optimizes by (a). If a laser beam is irradiated at 
a disk when linear velocity is slow, temperature will rise comparatively quickly. Therefore, the normal 
pit is formed in (a). However, since a temperature rise will take time amount if it is going to record by 
the same pulse train when linear velocity is quick as shown in (b), a pit will become the blunt thing of a 
standup. Then, continuation luminescence is carried out like (b') beginning to write, and quickly, 
temperature is raised and it changes into a pulse train which is made to emit light intermittently after 
that. Then, the same pit as (a) can be formed. 

[0043] Moreover, the height of a pulse may be controlled. Other examples of a pulse train are shown in 
drawin gjj) . By drawing 10 , Pwo is divided into Pwol and Pwo2 among Pwo of drawing 8 , Peo, and 
Pbo3 value, and the wave controlled still more finely is shown. Generally, a record pit becomes the tear 
type to which it wrote and the end side swelled by ******** in many cases. Then, in order to amend a 
pit configuration by making quick heating of beginning to write, the aforementioned pulse-train record 
is performed. In order to perform this still more effectively, the height Pwol of the pulse which 
beginning writes may be written, and may be made higher than Pwo2 of the end. Furthermore, a uniform 
pit can be formed if each value is changed according to linear velocity. 

[0044] In addition, a setup of the parameter of these pulse trains is good also by the approach of giving 
functionally also by the approach of quoting from a table as mentioned above. Thereby, according to 
linear velocity, the always optimal pit can be formed also by the record using a pulse train. 
[0045] Since it is the same as that of an example 1 about other actuation, detailed explanation is omitted. 

[0046] 

[Effect of the Invention] According to this invention, the effectiveness taken below is brought about. 
[0047] (1) Since it controls by the optical disk unit of this invention of claim 1 to change th^energy-per 
one-channel bit of the light irradiated by said optical disk for pit formation according to linear velocity 
from said light source, the record pit of uniform magnitude can be "formed over the whole surface of a 
disk.- 

[0048] (2) Since it controls by the optical disk unit of this invention of claim 2 to change the height of 
the pulse of a record signal according to linear velocity, the record pit of uniform magnitude can be 
formed over the whole surface of a disk. 

[0049] (3) Since it controls by the optical disk unit of this invention of claim 3 to change the width of 
face of the pulse of a record signal according to linear velocity, the record pit of uniform magnitude can 



be too formed over the whole surface of a disk. 

[0050] Moreover, when it controls to change both the height of the pulse of a record signal, and width of 
face according to linear velocity, the record pit of uniform magnitude can be further formed over the 
whole surface of a disk. 

[0051] moreover, a basis [ what / carried out frequency-electrical-potential-difference conversion of the 
synchronizing signal ] - carrying out -- direct - said laser appearance - powerful -- it is ~ when it asks 
for said record pulse width, record conditions can be rationalized by easier circuitry. 
[0052] moreover, a basis [ what / counted said synchronizing signal ] - carrying out -- direct - said 
laser appearance ~ powerful ~ it is ~ since control of record conditions can be processed in digital one 
inside a controller when it asks for said record pulse width, it is not necessary to cause the increment in 
components mark 

[0053] (4) In the optical disk unit of this invention of claim 4, since the energy per one-channel bit of the 
light irradiated by the optical disk is controlled to the square root of the linear velocity seen in the 
location of an optical head to carry out proportionally [ abbreviation ], the record pit of uniform 
magnitude can be more rationally formed over the whole surface of a disk. 

[0054] (5) In the optical disk unit of this invention of claim 5 It has a storage means to memorize the 
table which described pulse width to be the height of said pulse which is the optimal to the linear 
velocity seen in the location of said optical head. Furthermore according to said linear velocity, the 
height and width of face of a record pulse are gradually changed with reference to said table, and since 
said record signal is controlled to always form the record pit of the optimal magnitude, a setup of 
warmer record conditions is attained. 

[0055] (6) In the optical disk unit of this invention of claim 6 Said control means has a storage means to 
memorize the function expression which gives pulse width to the linear velocity seen in the location of 
said optical head as the height of said pulse which is the optimal. Furthermore according to said linear 
velocity, the height and width of face of a record pulse are changed with reference to said function 
expression, and since said record signal is controlled to always form the optimal record pit, record 
conditions are memorizable with storage capacity smaller than the optical disk unit of claim 5. 
Moreover, record conditions can be changed continuously. 

[0056] (7) Since it controls by the optical disk unit of this invention of claim 7 to change the timing of 
the standup of a pulse into modification and coincidence of said record pulse width, the location of a pit 
is amended and more reliable record is attained with a good jitter property. 

[0057] (8) Like the optical disk unit of this invention of claim 8, the always optimal pit can be formed 
by changing wave-like selection and a setup of each parameter also in the record using a pulse train. 
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